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1% i3 being 'ﬁ,:,tribv ad in 1bs entirety becaunse 1t 1s the most compleie study
on tals subject reeeived to date). 50X1-HUM

Xo Heghmun Density of Traific
1. The congtruction of the cunel was divided into two stages:
a} Tae rirst stage ircluded the eansd proper, with the following installations:

LoCKS secsveccannsosend

VEilE soverccocsmonealdd

1‘3'&.5!“ el rs a«~-----a1@ '

DIt sevesneevnneaseadd {excluding those not directly on the canal)
020883 weavwessannsaves)

worel weaga ineluded the widening of the walterway with change-oisr

bt "m & sesond lins of largs locks by the wtilizstion of a suries
7 regerveirs - Lakes Kalg, Vesszh, and Konsmh, tho lagt-named

s ?'@guu AR n‘:w tater level of Lake Matkc.

2. The projected naxiuwey density of traffic of the can2l with one line Z navigation
conghructions {Pirvat stege) is, excluvding the necessary traffic of zufts and
alaoe of passeagey ard service steamers, L,000.000 tons in one directlion for
one wnavigabion seascr, on the following basis:

F m tacted durablon of pagsage through lock: L4 minutes,

; ¥ s through locks in beth divsstions ;En 24 hovrs.
Cargo sapacivy of ship 120 . long: 3,000 %.

Costficiont »,1 vbilization of _eargo capacity: C.8.
Coafficisnt of ircegularity of traffic: 1.5.

IT. Bréco-technical Constructions

4. Locks {shiyus)

3. OFf ninstesn locks{(thlriesn two-chanbsred and six ono-chanbared) s thirteen
have been buili om a woeiy foundation and six on soft ground. The fact that the -
mpjority of looke bawes o vock foundation, combined with the inteation of the

_puilders to rdly molidly on local meterlals, lad to the extensive employment 50X1-HUM
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of wooden constructions. Reinforced concreste was empleyed only in the heads
(golova) and foundations.

4 The walls, of scational wooden construction, arc of nile type in the majority
of locks, but in lock No, 4 and in the lower chamber of Llogk Ho. 3 they ave
made of piles with a treabtle superstructurc., On roci foundations, the lower
part of the walls is of rock and the upper pert ¢f pile superstructures. The
interstices bebtween the piles are in every case [illed with soft soils

5. In the locks with foundations on soft esround, the conecrete heads are cnciosed
in ribs (shpunt), the pile walls are set in woodsa srillags,; and in lcock Ho,
12 a rib (shpunti has been driven in clons the frnee cdee of the walle.

6. The {leors of the lock chambers oa solt mround are wooden ond arc on pile
frameworks tliose on rocky pround arce of levelled rock. the botal of 51
lock pates, 43 are of wood. and eipht of metal. 'lhese sates are everyvhere
of stendurd type with veriical axes. The wooden pates arce of oripincl
diamond-shap:d construction, and the metal ones are of cross-bar type
{rigelni) with wooden facing.

7. The [illine and empbyinz of the chambers is effected throwsh openinms at the
heads of th:z locks. Reduction of the Ioree of the jet is oblained by an
arranrement of shockeabsorbine wells (deepcnings) lecated lowsr thaa the
5ills and walls of the fall. The wabtcy openinss are fitbed with cylindrical
shutters with screw elevators.

8. The machinery for openins the gates is of rack type with winches,

9. The emergency gates consist of two wooden secilons revelving on vertical
axes and placed open in speeial recesses between the upper piling (pol) and
the heads. Locks Nos. 1,3,4,13,15, and 17 have no easrgency shubters but
have upper repair shmtters instead, epoair shubters axe of two 4ypos: of
spokes, with the peint of support of the top of the spokes in a flozating
pontoon {made by 0AU firm); and of strut type. For the former type, a recess
is arranged in the piling; for the latier, in the flodd=bed (flyutbet).

10. ‘The approaches to the locks are sscured by straierht szctlons of the cana
with au arpangement of long straisht and short curved piling.

11. UNavipation ecuipment consists of berthing bollards, protzctive beams, barriers
for tractor propulsion, and sirnal masts at the extrane neads of all locks.

B. ieirs

12. Accordine to the nomenclature of the builders, the desisnation Mweirt (plotina)
is pgiven to two prineipal types of retainine constructions which bar the
natural beds of rivers and thelr chaanels.

a. Those repulating the lavels and {lews of river and lake yeaches
created by them.

b, Those maintainin- the levels of these resches.
In addition, "Poare" No. 34 weir has been built on Canol 165 for emersency.

13. ‘eirs of the first type are on rock foundations at the heads of those seclions
of the river Hizhni Vyg which contain rapids, at each of the juieticns of the
north slopoe.of the wterway.

a. deirs Hos. 2L, 25, and 27 (Nadvoitsi, Pclokorgsii, and Matkouhnenski
Junetions) are of reinforced conerete with siandard openings for
letting throush water, with o span of 1Z.1 wolers cach and with covere
ing scemental shutters (zatvor)

be Weirs Nos. 25 and 27, in addition, have ice overflows: the lormer with
spoke shutters on the crown, tie latter without shutters.
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¢ Jeirs dod. 23 and 29 (Shavanski and Vysostrovskl junchbions) are of
blank, ¢verflow type, made of wood, ol slopine pile framework filled
with stone, with smoothly outlined overilow faces. The piers of the
first welr arc of concrate, and those of the sccond of piles, Next
to weir No. 29 there is a weoden flush weir {vodopusk).

14e VWeirs of the second type arec made of earth with a siene outline, in the majority
of cases on weak filter foundabions; these conslrughions differ from the dams
erected in the catchments of rivers only in the details of construciion of
thelr bodies, according to the conditions of the cxecubtion of the buildine
works in river beds. sarth weirs have been built a:

a. The source of the Povenchanka River (fo. 20},

b. At Nadwoitskl, Shavanski, Palolormski, MNatkozhnenski, and Vysostroveki
Junctions on Nizhni Vyp River (Nos. 22, 24, 28, 30).

c. On the Shizhnaya and the risht channel of the lizhai Vyp River (Nos.
31‘9 32,'5 an-d 33)0

Ge Canals

15. Aptificial navieable canals, protected on one or both sidss by dikes {damba),
have a total length of 13,379 meters or 6F of the leneth of the vhole watare
way. For a lenglh of 20,000 meters (97 of the total lenesth of the waterway)
decpening and cleaning work has been carried out.

16. The dikes protecting canals are of quadranmular scciion with a crown Ifrom

5 to 6} moters wide, with embankmeats with ratic of slepe from 1:1f to

th} meters. Cn the canal side the embankments are protected by stone facing,
In the majority of dikes the facing cxbtends from the base to the crown; but
3 ! 17 ;
in some cases, accordinz to the kind of soil, the proteetisn has not boeen
X o s &
carried down to the base,.

17. The total lenpth of dikes not direcectly on the canal is 15.6 kms.

J. Dems {Damba}

18, The waterway has 49 dams, which may be divided into throz types accordins to
their purposes and excluding those nol directly on the canal:

a. Retaining (podporni) dams (belonging to junctions and forming, with
the weirs, a system of retainine rcaches):

Nos. 41 to 49 inclusive on the Povenets slopa
o, 81 on Khizhozero

Nos. %0, 07, =ad 79 at Lock to, 8

Yo. 51 at Lock No. 9

Hos. 61, 62, and 63 ab Shuvanski junction
Nos. 66 and 67 at Falo=-Koras

Hos.70 and 71 at latkozna

Hos. Th and 75 on the Shishnaya

b, Frotective dams (located outside the junctions)

oo 82 on Khizhczero

Hose. 52, 781, and 78b on Lakes Uatko and Toros

Located on the shores of Lake Vyg: Maimbslki ilos. 53a,b,c,d,
watershed dams with Onda Nos. 54 and 553 Letirncheiskaya
Dam Mo, 56, Nubrevskaya Ho. 57, and Verrogubskays No. 58.

Shavanski Dams Hos, 65a, b, ¢, and d

Palokorsski Dams Nos. 68a, v, ¢, and d

atkozhnenskl Dams Nos. 72a and b

Shizhnenski Dam No. 76 .
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Dams Wos. 59 and 60 on the overilow canal mz?.y also be includad
in this catesory.

¢. Rerulabing parsllel construction: dem Vo. 180 (pressurcless,
improvinz the approaches to the loeks [rom the wide riverbed
or lake reaches

All the dams are build of loecel soil and in acarly cvery cuse are located
on weuk filter foundations. ’ g

19, The dams ore vepresented by 3 types of counstru dﬂ ons

Homogeneous, made of fine-grained soil.

tade of coarse=grained soil with a water-tishl screcn
{of peat, plastic eluys, uad elay, accordins to locel
resources

Hixed, made of earthen “obsyn®, supported by a ginne terrace.

In individual cases sereens have bsen built for doawme of mixed construction.

3% ¥m (Oubrovskaya)

ters
cnge, :3}«:01.1.1(.2-

20. The length of the dams vard ies from several tens of rieters ©
snd the heieht From 1} (pressureloss end protectivel to 13
(Letirucheiskaya)e Tho mut{ on top is 5 we in asarly ovay

ing the strensthenine stris of 1.08 ms There Is & yoserve aoietit o

Tha slopes huve a fowriictioa corrs
woreed: upper of stone and 1o

above the maximun water-lovel.
to the nature of the soil aad ars rei
carth, pgrassed sad turfad.

e Flush ieirs {Yodoousk

21. Gf twelve flush weirs, ton are opreraline weirs and 4vo sre swergoncy (overs
ilows).

a. Flush welras are in the form of woodea culveris with pile upsiream
and downstrean heads and arc locabed in the body of the earth dams
and weirs of the Khizhozerski Hdeservoir (oo l!;]}, fovenchanski

Nos. 330, 131, 132), Telekinski (los, 133, 134) Pelo-Korssiti (rio.
135), and Shishenskl (Hos. 332, 139, 140) stenped locks. The [lush
weirs ol stepred locks are iatended for the overllow of lotoral
tributaries (Gcten."rmﬂ thelr maxdioun Censity of traffic) aand for
captyine eanils aad reacnes, in addition to re-ulutiag the auvigoble
water-levels.

be Cverilow dams Yos. 136 and i'm,, ia the forw of sluiece canals, have
been built to preveat Ganal Ho. 185 and the hecd water of Lock No.
P

5 fran overflowinr in the ovent of damape to the ~abes of Tha lo cks
located hicher up.

22. “hoden {lush welrs were not solid enouph snd were therclore roplacsd Jater
on by concrete ones withoul in sny way interferinz with the normsl working
of the canal.

III, sater sconomy of the Sanul

23. Prom the point of view of its water econony, the cunsl is divided into the
followine principal sections:

4e Povenchanskaya Stal rw'w

B, Lskes VYolo, Katko, Uzkiz, and Vedle
C, Lake Latko ’

D. Ioke Vye

‘il Hizhni Vye liver

¥, Diversion Canals

i« Shizhnenskaya Stairway
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Ao Povenchangkava Stairway

The Povenchanskaya Lostnitsa (Stairway), coverins the south slope of the
waterway, consists of small water reaches with unirportant local tributaries.
These reaches are formed partly by the darmine (nodpor) of tha bed of the
Povenchanka fiver (redches betwsen locks Hos., 2=3, 5«5, and 6=7) and partly by
diversions of the bed of the same river (reaches between locks “os. 1-2,

3L, and 4=5),

In 211 these reaches the fundameatal question of water econowmy is the regulation
of the fluctuation oi the level from the ebb and flow of the lock prisms
(prizm). The flow from Luke Volo into the Povenchanke or hag been com=
plately cut off zad all the overilow waters ifrow the watershed reach po north.
The lateral tributaries, feedia~ the Povenchanks River, have an extraordinsrily
small average of flow - about 0,01 cube.m/sec per sa. kme The foliowing

table speaks for itself:

Water Sur- Welir Ho. Area of hverage Haxe quantiby
face betwsen water colle cuantily of water in
locks Nos. gction in of wator cub.n/sec
. St Kile in cub.m./
: see.

76 ‘ 132

5.5 C.055 5
65 131 30.5 2,305 22
3-2 : 130 36.8 U370 25

The passase of tho sprine flood waters along the Povenchanica River is

affectod throueh weirs (vodopusik). There are no weirs in the diversion
zachas in view of the unimportant local areas of water overflow., Ths

fluctuation of the levels of the reachss of Fovenchanskaya lLestnitsa from
the cobb and flow of the lock prisms is shown in the following table:

Yueach bebween Locks Jos,

1=2 2=3 3l L= 5«0 6=

High lavel ' h2.G0 § 53.65 {64.60 |75.45 | 86,15 | 96.80
Low Level 42270 1 53,50 164,30 175,10 | 86,05 | 96,65
Fluctuation 0.20]1 0,151 0.30 | .35 0,10 | 0.15

area of surface in 1,000 cub.m. 230 30 125 106 876 320

idmergency overilow o, 144 with capuacity of 80 cub.m/sce has been iastalled

~to avold the overfilling of the reuaches betwean Locks 4 and 3 in the eveat

of a breach in the pates of lock No. ke

1, Lakes Volo, Katko, Uzkie, and Vodlo

The watershed reach includes the proup of Lokes Yolo, Kutko, Uskie, 2nd

Vodlo, connected with one another by short cansls. 2y raising the level of

the lakes from 2 to 4 melers and by digging watershed canel No. 165, a common
Iy

reach with an area of 40 sq. kms. has been created bstween lLodks 7 and &,

£ 1
&k E
S

The water supply of the reach 1s determined by hydreoscteorologicsl methods
of establishing the norm of flow according to the ncrm of precipitations
(550mm. ) and the co-efficient of the flow {0.,60). The latter is determined
by the defieit of humidity on the analozy of the basin of Laks Vyg. The arsa
of water collection of the reach is fixed at 898 sc. luiss

F{CONFIDENTT A+
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4nnual in~flows (pritol) are cstimated as follows: maximum ~ 478 million
cub.m., dverase ~ 283 million cubem., and minimam < 184 millioa cub.m. The
minimun low=water flow may fall to 1.3 cub.m/sec.

The guantity of water for locking (shlyuszovanie) is easlculzted at the rute
of 6 cub.n./sec, flowine out of 24 lock orisms (primn) per 24 hrs. on each
slops (32 lockines with a coefficlsut of irrerularity of L.3). Zuantity
of vater wasted on both inclines is calculatad at 3 cub.m/sec aad the total

50X1-HUM

auuntity, calculating the meximun naviecation peried at 180 days, is estimated

te be 2bout 140 miliion cub.m., for the period.

The annual inflow evsn in a dry yesr covers consunphtion for lockineg and
wastane throushout ihe navigation period by repulatiag the inflow Lo cover
the doficit of the low-waler period. Th
by eraeatine an effeetive capacity of 20 mililen cub.m. in the mein resch
(layer of variatioa U.5m.) aad by the crestion of te Khizhoszero rsserve
reservoir with offective capacity of %0 million eub.m. (with planned
recuirement of 50 wmillion cub,m},

The raximum overflow (sbrosny) quantiities from the supplenentary Khishozero
reserveir are sstivated in the plan on the basis of the incideace ol high
water of maximan dimensions, possible ence in a hundred years. The follole
ing reserves are allowed for bthe accumulation of hi~h wabter: abt Khizhozero
34,30m3 on the walershed 0.40m, 'The maximun overiiow consumption in thase

2 rerulating of ths inflow ls achiovved

Py - o 2 /! N n ' g o
conditions is for Khighozoroe 35 eubemfsec and fov the walershad 110 cub.w/dgec.

35.

36.

37.

38,

39

40,

Amplitude of fluctuatiods of ths level in the watershed reach is 1.30m.,
with deviations from the mark of 102 to 103.3m.; and st Khizhozerc &me,
with deviations from the mark of 108.2 to 1l4.2m.

C. Leke Matko

—ncar——

V

The consumption for locking in the iatkozero rsach is replenished by fseding
(raskhod) from the watershed resch, in view of the zpproximate equality of
the pressure falls (mapor) at Locks Nes. S and 9., On the strensth of this,
repuniat ion of the water discharze (stok) of Yatkozero is not [2CREEATY .

The maximum overflow equals 90 cub.m/sec, with a reserveg for accumulation
of high water of 0.30m, [stimated overflow through flush weir (vedepusk)
No. 134 at Lock No. 9 is 200 cub.m/socc.

The total anplitude of fluctuaticns of the level is 0,80m. takiag into
account a "spoa' of 0.1l0m., accumiliations of 0.30 m,, and "nazon' from
the 94.30m. to the 93.50m. mark. ’

2. Lake VYym

The water collection area of Lake Vye is 19,080 s¢, lms. The averars
perennial inflow is 192 cub.m/sec. with a range of fiuctualions of flow
from 60 to 2,750 cub.m/sec. The arsa of surface {zerkalo) is 1,200 sq.
kus. The coasumption for locking from Luke Vygp is frecueatly covered even
by the minimum inflow.

The scheme for regulating the dischurge of Lake Vyz provides for recucing
the rise ol the level (gorizont) at the time of the hizh water by lowering
the level of the low navigation periocd  (89.05m.) to the lowest wianter
level (88.65m.)., To accelerate and facilitate the passage of ice (Lledokhod)
throueh the dam on the river Vyg by overflows from iake Vyp, a reserve of
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200 million cub.m. has baen provided for at the time of the spriae flcods.

1. The low-water flow on the river Nizhni Vye at 100 cub.m/sec is easured by
accumulatine water in Lake Pyp to the level of the 09,25m. maric.

42. The estirmated over{leow (catastrophic) consumption from Lake Vys throusih
Dam Ho. 21 is 800 cub.m/sec. znd the saximum sprias level is 89,6.m.

43. In wview of the larpe area of the surface of the lake (over 1,200 sq. kus),
a regerve off ons meter is allowed for "nason" and of O.4m. for "seon®, und
the totel navigation amplitude of fJuctuations of the lsvel is 1.95m, from
the 88,65m. to the 9).6m. mark,

Bo Nizhni Vve liver

,
»  River«bed reaches of the Nizhni Vyg RUwver are as folleows: UShavanski batween
Locks Hos. 10-11, Palo=-Korpski (loeks dos. 11-12), tatkozhaenski (Looks
Jos. 13-14), and Vygostrovski (Locks Hos. 15-16).

£

45. The area of water collection frow the sgource of the Kizhnl Vyp Hiver out of
Lake Yyz to Tye Islend is 2,955 so. #ms. and mives an aversge perenniel flow
of lateral tributaries ol 90 cubeme/s0c, falline at low water Lo 15 cub.m/sec
aad rising in the sprine to the maximun limit of 1,200 cubem./sec (once in
a hundred years). The main part of the water collection ares and of the
lateral tributaries is concenlrated in Palo-Korrsil reach between weirs
(piotina) Wos. 23 and 25. The water collection wren of the Shavanski reach
is only 25 sq. kmg. with extremely limited lateral tributaries.

46. The damned water-levels (podporny gorizont) or river<bed reaches have beer
selected so as not to eucesd ths smean velcclity of flow of one meter par ‘
second ia the river=bed, with a maxisum sprins flow. This condition has besn
maintained ia 2ll sectors except that above the Onde iliver on the Falo-Korpski
reaci, where the mean velocity is malatoined avove 1 meter per second, for
fifteen days in an average year reaching the linit of 1.8 nelers per getond.

1. The estimated maximunm (castrophiic) and minimun flows of ths weirs ia the
river~bed of the Hiwhni Vysr Aiver and their corpespoading levels ia the
upper water are as follows:

dstimated quantities Tovels of
eir in cub.n, per sec. upper water
0. Nane of Weir aXe tin, Yax. ¥in.
23 Shavansgkaya 2800 15 78,0 75,5
253 Falo=Korgskays 1,850 100 60,3 60,0
27 *atkozhnenskaya 2,000 - 100 AL h5.5
29 Tygostrovskaya 2,000 100 a5 25,5

-

8. The levels of the upper and lower waters of locks ese 11-16 are subject to

mreat fluctuations, ss shown in the table below?

Level of water Lovel of water
lock of upper reach e 08 Lover poach
oo Highest| ILowest Hizhest| Lowest
11 7800 75650 52,40 50,00
12 60,30 60,00 55,30 55,20
13 55,30 55.20 58,50 45.50
AT 47.50 45050 37.50 35.50
l§ 35.70 35,50 27.90 25.50
16 2750 25:.‘50 15,49 15,30

FICONFIDENTT AT
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F. Diversion Canals (Derivstsionay Xanal) Tios, 181 and 185 50X1-HUM

49. The water collection area of Canal YNo. 181 is 6.5 sg. kas. and the estimated
catastrophic flow is 6 cublc uelers por sec., wiich has also been accsepted
for the productive capacity of flush weir (vodopusk) Noe. 135.

50, The water collection area of Canal No. 185 is only 2 sy« kwme., with maximum
{low of 2 cubic meters per second. A speciel fiush welir has not been bullt
in this reach in view of the existe:nce of cverflow (vodosbres) Wo, 136, ine
stalled in case of dumage to the pates of lock %0. 1lhe

5L, Supplementary fsedine of Cunals Jos. 181 and 185 in case oi necessity is
obtained throu~h the water sailerics of Locks dou. 12 and 14. The fluctuation
of the levels from the overflow and flood (priliv) cf the lock prisns is:
on Conal YYo. 181, 0.10m. from the 55.20m. to tha 55.30m. mark; and on
Canal No. 185, 0.20m. from the 35.50:n. to the 37.70m, mark.

3. Shizhnenskava Stairvay

52, Shizhaenskays Stairwey includes the reaches betwsen lLocks tos, 16-17, 17-18,
and 18-19. The raaches on the Shizhnenskays Stairway are formed in the
velley of the tributary Shizhnuays. The dischar~a from the Vyz River into
the Shizhnaya has buen stopped complotely except for the fu.atit;es required
for lockine. 7The loeal inflow is insignificant, zad fluoh welrs Hos. 1398,
139, and 149 have been built for its passase in the winter floods, ’ihcso
flush weirs have the followine water collection sreas and estimated [lows:

Tlush Joter eollection area wgtinmuted catastrophic
Weir ‘o. in sa. kg, flow irn cub.is DEr sec.
138 i1 9
139 16 13
140 25 18

53. The calculated levels of fluctuation of the levels of the resches, cusused
by the overflow (sliv) aand flood (priliv) of three lock prisms, and the
areas of the water surface are characterized by the following indices:

'

Reach

between Low High Fluetuation Surface area
lLocks Nos. level lovel of level in 1000 sugesm.
16-17 15,30 15.40 0,10 410

17-18 9,75 9o 80 0.05 &40

12-19 hel5 hodl 0.05 £50
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